have not yet finished proliferation and differentiation and could under some external and/or internal stimuli conclude their development and become mature unilocular adipocytes, thus increasing fat mass.
There are two different types of adipose tissue in adult mammals: white adipose tissue (WAT) and brown adipose tissue (BAT) that differ in their anatomical localization, histological appearance and functions (CINTI 2000; CINTI 2005; MAJKA et al. 2011) . In adult rodents brown adipocytes are multilocular and express UCP as a marker protein (CINTI 2011; CINTI & MORRONI 1995) , white adipocytes are unilocular and express leptin as a marker protein (CINTI et al. 1997; MASUZAKI et al. 1995) . Sometimes it is difficult to differentiate between these two forms of adipose tissue as some authors, having in mind rats, report the occurrence of brown adipocytes in white adipose tissue (COU- SIN et al. 1992) . Due to the coexistence of WAT and BAT, the hypothesis of reversible physiological transdifferentiation has been developed, i.e. both tissues co-occur because they are able to convert one into the other (CINTI 2009; BARBATELLI et al. 2010) . Information in the literature about neonatal adipose tissue is insufficient and concerns calves, cats and mice (ALEXANDER et al. 1975; LONCAR & AFZELIUS 1989; LONCAR 1991) in which WAT is composed mainly of fully differentiated unilocular adipose cells, some fat cells with multilocular configuration and UCP mitochondria "typical" for brown adipocytes. Thus, adipose tissue at birth has the characteristics of both WAT and BAT. With increasing age, adipose tissue is converted into WAT for the rest of life (LONCAR & AFZELIUS 1989) . Although poorly studied, the morphology of neonatal adipose tissue is of great importance because it may elucidate the detailed mechanisms of one of the clinical problems of modern civilization -obesity. The aim of the present work was to study the morphological characteristics of white subcutaneous adipose tissue of newborns, using rats as an animal model.
Material and Methods
The experiment was performed on 10 newborn rats, in line with protocols approved by the Institutional Animal Ethical Committee of Medical University-Plovdiv. Fragments of subcutaneous tissue from the gluteal region (sites of white adipose tissue formation) were prepared for histological investigation. Consecutive paraffin sections (5 Fm thick) were prepared for hematoxylin-eosin staining, immunohistochemical demonstration of: (1) leptin by the avidin-biotin peroxidase (ABC) method using polyclonal rabbit anti-mouse leptin antibody (ALPHA Diagnostics, San Antonio, TX, USA), diluted 1:5000 in PBS as primary antibody, according to a previously published protocol (ATANASSOVA & POPOVA 2000) cyclin D1 by the avidin-biotin peroxidase (ABC) method using polyclonal rabbit anti-mouse cyclin D1 antibody (Santa Cruz Biotechnology, Inc., USA) in dilution 1:200. The specificity of the immune reactions was confirmed by omission of the primary antibody.
Results
Light microscopy (hematoxylin-eosin) showed that the subcutaneous adipose tissue of the newborn rats consisted of already formed fat lobules. The lipid packets consisted mainly of unilocular adipocytes (roundish in shape, with one big lipid drop occupying almost the whole cell and a flattened nucleus situated in the cell periphery). Among these were cells with a multilocular configuration (smaller in size, round or irregular shape, with several lipid droplets and a nucleus in the centre or slightly pushed towards the periphery of the cell) (Fig. 1a) . The immunohistochemical results revealed that all cells of the neonatal adipose tissue were positive for leptin (Fig. 1b) . At the same time the multilocular adipose cells showed immunoreactivity for cyclin D (Fig. 1c) .
Discussion
The results show that white adipose tissue at birth is formed predominantly by mature-like unilocular adipocytes and a small number of multilocular adipose cells. The configuration of the latter resembled that of brown adipocytes (COUSIN et al. 1992 ) but demonstrated positive immunonohistochemical reaction for leptin. Keeping in mind that leptin is a marker for white adipocytes as this protein is produced and expressed exclusively by the white adipose tissue cells (MASUZAKI et al. 1995) , we presume that the multilocular adipose cells in the gluteal region cannot be brown adipocytes present in the white adipose tissue of the newborns as it is in some animals (COUSIN et al. 1992) . Because the gluteal region is a site of white adipose tissue formation and leptin is an immunohistochemical marker for adipocyte differentiation (ATANASSOVA & POPOVA 2000) , we suggest that the multilocular cells are preadipocytes. Moreover, they show immunoreactivity for cyclin D1 which means that they are preadipose cells that have not yet finished their differentiation and maturation. Recently, expression of cyclin D1 was shown to occur in preadipocytes during early adipogenesis (FOX et al. 2008) . We presume that there are two possibilities for the future of the mul- tilocular preadipose cells: (1) the small lipid droplets fuse together into one big lipid drop -a transition from multilocular to unilocular adipocytes; (2) their preservation after birth. These preserved after birth resting cells under some internal or external stimulation could begin differentiating and turn into mature unilocular white adipocytes, thus increasing fat mass and explaining the mechanisms of obesity.
